Exposing etiolated pea seedlings to ethylene which inhibited the activity of arginine decarboxylase and S-adenosylmethionine decarboxylase caused an increase in the level of cadaverine. The elevated level of cadaverine resulted from an increase in lysine decarboxylase activity in the tissue exposed to ethylene. The hormone did not affect the apparent K,, of the enzyme, but the apparent V,,,, was increased by 96%. While lysine decarboxylase activity in the ethylene-treated plants increased in both the meristematic and the elongation zone tissue, cadaverine accumulation was observed in the latter only. The enhancement by ethylene of the enzyme activity was reversed completely 24 hours after transferring the plants to an ethylene-free atmosphere. It is postulated that the increase in lysine decarboxylase activity, and the consequent accumulation of cadaverine in ethylene-treated plants, is of a compensatory nature as a response to the inhibition of arginine and S-adenosylmethionine decarboxylase activity provoked by ethylene.
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Increasing evidence accumulated in recent years suggests that the naturally occurring polyamines, putrescine, spermidine, and spermine, act as modulators of some cellular and physiological processes during plant growth and development (11) . Consequently, changes in the level of these polyamines and in the activity of their biosynthetic enzymes have been studied in a variety of plant species at different stages of development (1 1, 17) . Palavan et al. (15) showed that ethephon inhibited the activity of ADC and ODC in pea terminal buds.
We have recently shown (4-6) that ethylene which is known to influence many aspects of plant growth and development (1) inhibited the activity of ADC2 (7) and SAMDC (13) , thereby reducing the rates of formation of the subsequent polyamines.
The requirement for putrescine, spermidine, and spermine usually found in eukaryotes can apparently be fulfilled, at least for a short period, by closely related amines like cadaverine or aminopropyl cadaverine (2, 3) . In a recent study we Protein content in the crude enzyme was estimated by the method of Bradford (9) using BSA as a standard.
The data presented are from single experiments representative of three or four experiments. Each measurement was done in triplicate.
RESULTS AND DISCUSSION
Upon exposure to ethylene, etiolated Pisum sativum seedlings, like other dicotyledonous plants, displayed growth inhibition which resulted from inhibition of DNA synthesis, cell division, and cell elongation (4, 5) . In addition, inhibition of the activity of ADC and SAMDC, two major enzymes in the polyamine biosynthetic pathway, was observed (7, 13). However, as can be seen in Table I , the activity of lysine decarboxylase, which gives rise to cadaverine formation (8), was rather increased by the ethylene treatment. Exposure for 18 h to 50 ,l/L ethylene resulted in a 63% increase in LDC activity in the apical portion of the seedling, where cell division takes place (4). This increase (Fig. 1) for the ethylene-treated enzyme was 25 mm, which is similar to that of control (22.5 mM).
However, the apparent V.. of the ethylene-treated enzyme was elevated and almost doubled: 1017 nmol C02/mg protein h, as compared with 519 nmol C02/mg protein h in the control enzyme. Premixing of the extracts from control and ethylenetreated plants resulted in merely additive results. Hence, ruling out the possibility that the stimulation by ethylene of LDC activity in etiolated pea seedlings was a consequence of the appearance of a free activator.
Ethylene must be continuously present in the plant's environment in order to maintain elevated LDC activity in etiolated pea seedlings. Upon transferring the ethylene-treated seedlings to an ethylene-free atmosphere, LDC activity was reduced. Complete restoration from the ethylene-induced enzyme activity was observed within 24 h, attaining a level similar to that of control (data not shown).
As cadaverine was found to be a product of a specific lysine decarboxylation in etiolated pea seedlings (8) , the level of this diamine in ethylene-treated seedlings was examined. A 40% increase in the level of cadaverine was recorded in the apicalmeristematic tissue (Table I) . However, considerable accumulation of cadaverine was recorded in the elongation zone of ethylene-treated plants, reaching a 5-fold increase over control within 18 h of the treatment (Table I) . Hence, it appears that in nonmeristematic tissue following ethylene treatment an increased LDC activity is associated with a marked enhancement in the production of cadaverine.
Whether cadaverine has a particular and specific role in the growth and development processes in P. sativum or other plants is not known. Although no cell division takes place in the subapical region of the etiolated seedlings, DNA synthesis is prevalent (4), and cell expansion, xylogenesis, and fiber lignification occur (6) . The fact that cadaverine accumulates in the subapical region ofthe seedlings could suggest a possible involvement of this diamine in the indicated growth and development processes. It was suggested (14) that there are two main paths for utilization of lysine: one for cadaverine synthesis and the other for newly synthesized proteins. When polyamines are present in normal levels, lysine is channeled into the synthesis of proteins, whereas under polyamine starvation some ofthe lysine might be decarboxylated to yield cadaverine. In Ehrlich ascites carcinoma cells, it was shown that cadaverine accumulates when polyamine biosynthesis is blocked (2, 3), whereas in bacteria cells cadaverine seedlings was excised and the enzyme activity was determined as described in "Materials and Methods." 2 "/S o I was found to fulfill the polyamine requirement during a temporary polyamine shortage (12) .
Ethylene was found markedly to reduce ADC (7) and SAMDC (13) activity, thereby restricting the rate of newly formed polyamines. However, polyamines are required for various cellular processes during growth and development ( 11) and are used as a defense mechanism against low pH in controlling intercellular CO2 (12) . Therefore, it could be postulated that the increase in LDC activity and the subsequent accumulation of cadaverine in the tissue of ethylene-treated P. sativum is of a compensatory nature, as a response to the inhibition of ADC and SAMDC activity caused by ethylene.
The effect hitherto described for ethylene on LDC activity and the accumulation of cadaverine in the subapical tissue of ethylene-treated etiolated P. sativum seedlings warrant further studies in order to understand the relationships among ethylene, cadaverine and other polyamines in the various physiological processes of plant tissues.
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